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Scientific information provided the imperative for the
negotiationofthetwo internationaltreatiesonpersistentorganic
pollutants (POPs).Science continues to remain the foundationof
bothagreements. Indeed,theirarchitecture isdesignedtoenable
partiesto learn fromandreact toadvances inknowledge.A little
familiaritywiththepolicyintentunderlyingthisarchitecturehelps
oneunderstandhow science canbemosteffective in supporting
the two treatiesby identifying the specificobligationsor articles
that require science in order to function. Such familiarity also
reveals the “doorways”where science is intended to enter into
decision–makingprocesses.

Abrief reviewofhistoryhelps toexplain thebasicnatureof
theagreements,and tounderstandwhy therearenow twovery
similarmultilateral environmental agreements (MEAs) exclusively
devoted to POPs. In the 1980s, a body of information was
becomingavailableshowing thatsomePOPs (at that timemainly
organochlorines) were not only detectable in remote Arctic
ecosystems, but in some biota were at levels known in other
speciestobeassociatedwithadverseeffects.Furthermore,species
from aquatic and marine ecosystems that form the basis of
traditional Arctic diets for indigenous people were found to be
carrying some of the highest burdens. In a number of localities,
human dietary intake of several POPs exceeded levels used by
health authorities to identify concern. Although there are local
sourcesofsomePOPsintheArctic,therewasnoapparentspatial
relationship between these sources and regional environmental
concentrations. In fact, in Arctic Canada, several of the POPs of
concern had never been used and in one case (Toxaphene) had
neverbeenregisteredforsaleanywhereinCanada.

The now well–known hypothesis was developed that the
observed qualitative and quantitative distribution of POPs is a
consequenceoftheirtemperaturedependentsemi–volatility,their
environmental persistence, and their propensity to biomagnify
upward through trophic levels of the ecosystem. For substances
where these characteristics fall between certain values, the
ultimate likely receptor environments will be alpine and polar
ecosystems. This realization cast a new light on international
cooperation for themanagementofpotentially toxic substances.
Until this time there was no consideration in chemical risk and
hazard assessments of the possibility of long–range transport in
the environment acting as a vector enabling biomagnification to
cause significanteffectsat locations far from sources.Therefore,
althoughvariousmechanismsforinternationalcooperationexisted
concerning national registration of chemicals, and the Basel and
RotterdamConventionsprovidedmanagementregimesrelatingto
disposal and international trade, the lack of aMEA concerning
long–rangeenvironmental transport represented a vitalomission
intheavailabletoolstoaddressthefulllifecycleofPOPs.

In 1989, Sweden and in 1990, Canada, informally and
independentlyapproachedanumberofinternationalorganizations
includingtheUnitedNationsEnvironmentProgram(UNEP)andthe
Conventionon Long–range TransboundaryAirPollution (CLRTAP)
to investigate thepossibilityofanappropriateMEA todealwith
POPs. At this time, only the CLRTAP responded. ThisMEA was
established in 1979 to deal primarily with acid rain, and was
therefore thoroughly familiar with the concept of long–range
atmospherictransportbeingresponsibleforenvironmentaleffects
occurring at localities distant from source emissions and
discharges.ItisaFrameworkConvention,whichenablesPartiesto
“attach” legally binding Protocols that target specific pollution
issuesasspecificproblemsemerge.Followingapresentationmade
toasubsidiarybodyinAugust1990,theExecutiveBody(EB)tothe
Conventiondecided inDecemberof the sameyear toestablisha
TaskForceonPOPs ledbyCanadaandSwedenandchargedwith
developing the scientific case for a legally binding protocol on
POPs.This justificationdocumentwasacomprehensivereviewof
the available atmospheric, oceanographic, ecosystem,
toxicological, and human health information that supported the
need foranew international legal instrumenttomanagePOPs. It
ultimately not only convinced the ExecutiveBody to negotiate a
newagreement,butalsoplayeda significant role indetermining
thenatureandstructureofthefinalPOPsProtocol.

TheCLRTAPwasnotan ideal instrumentunderwhichtodeal
withPOPs for two reasons.First, theConvention isnestedwithin
the United Nations Economic Commission for Europe (UNECE),
whichhasageographicscopethatisrestrictedtoEurope,allofthe
States of the former Soviet Union, and Canada and the United
States. Inotherwords, itdoesnothave a global reach although
withtheexceptionofChinaandIndia,itdoeshavethepotentialof
including a substantial proportion of the world’smanufacturing
capacity and unintentional emission inventory. Secondly, the
negotiating agenda of the Convention was fully “booked” until
1996.However,itwasrewardingthattheCLRTAPwaspreparedto
deal with POPs and in 1994, the Executive Body accepted the
justificationdocumentpreparedbythePOPsTaskForce,leadingin
1998totheadoptionoftheAarhusProtocolonPOPs.Historically,
itcannowbeseen thatoneof themostsalientachievementsof
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theProtocolwastopavethewayforaglobalapproachtocontrol
thesesubstances.

The advent of the 1992 Earth Summit and its associated
“Agenda21”providedUNEPwithnewinstitutionaltoolstoachieve
international cooperation for themanagementof chemicals such
as POPs. At the last preparatory meeting for the 1992 Earth
Summit, Iceland succeeded in introducing the need for global
action on POPs into Agenda 21. However, the text appeared in
Chapter21 (Oceans) rather than inChapter19 (ToxicChemicals).
At theMarch 1995 Reykjavik preparatorymeeting for the 1995
WashingtonConference toestablish theGlobalPlanofAction for
the Protection of the Marine Environment from Land–Based
Activities,Icelanddeliveredasciencesynthesisreportderivedfrom
theCLRTAP justificationdocument,and from thePOPssectionof
an Assessment Report produced by the Arctic Monitoring and
AssessmentProgram(AMAP).Justtwomonths later inMay1995,
the Governing Council of UNEP invited the Inter–Organization
ProgramontheSoundManagementofChemicals(IOMC)andthe
International Program on Chemical Safety (IPCS) and the
IntergovernmentalForumonChemicalSafety(IFCS)toconductan
assessment on twelve POPs and to make recommendations to
UNEPGoverningCouncilandtotheWorldHealthAssemblyonthe
needforappropriateaction.Theadhocworkinggroupestablished
to do thework recommended global international action and in
1997UNEPGoverningCounciladoptedadecisionthatenabledan
internationalnegotiatingcommitteetobeginworkinthefollowing
year. In May 2001, more than 150 countries adopted the
StockholmConventiononPOPs.

The history of the emergence of POPs as an environmental
and human health issue delivered a fundamental message or
lessonfornegotiatorsastheysetaboutcreatingthePOPsProtocol
and the Stockholm Convention. That lessonwas towarn of the
dangerofdevelopinganagreementwhosebasicstructureisfrozen
to reflect the state of knowledge that existed at the time of
negotiation.Therefore, itwasaprimepolicy intent thatboth the
POPsProtocoland theStockholmConventionshouldbedesigned
tobe“living”agreements.Thus, theycan respondatany time to
emerging scientific information relevant to the objectives of the
Protocol or Convention. The features of the agreements that
providethisabilitytobereactivetoemergingscienceareclustered
around their essentially similar three main “doorways” through
which scientific information can gain access to their decision
makingprocesses.

Thedoorwaywiththemostscientificallycomprehensiverange
ofpotential topics isArticle11of theStockholmConventionand
theequivalentdoorwayofArticle8ofthePOPsProtocolthatplace
obligations on Parties concerning research, development, and
monitoring. Both articles contain an open–ended list of possible
research, monitoring and development activities including for
example:POPssourceidentificationandquantification;POPslevels
andtrends intheenvironment;environmentaltransport,fateand
transformation; and, effects on human health and the
environment. There are, however, two caveats onwhat can be
expected of these two Articles. First, their text includes
discretionarywords such as “the Parties shall encourage” (POPs
Protocol) or “The Parties shall, within their capabilities”,
(Stockholm Convention). Second, in both agreements these two
Articlesdonotincludeanintrinsicreportingobligation.Therefore,
to reach decision making activities in the agreements, such
scientific information would need to be routed through one or
both of the other two doorways.Despite these restrictions, it is
wellworthreviewingtheselists,becausetheyprovideinsightinto
the areas of research that the negotiators considered to be
importanttosupporttheoperationsoftheagreements.

A second doorway is perhaps the best known: both
agreements include a process for allowing a Party or Parties to
propose the addition of new substances for inclusion in their
control annexes, and for the technical review of such proposals
(Article 14 in the POPs Protocol and Article 8 in the Stockholm
Convention).The information required foracompleteproposal is
specified inExecutiveBodyDecision1998/2 in thePOPsProtocol
andinAnnexDoftheStockholmConvention.InthePOPsProtocol,
theTaskForceonPOPs(TFPOPs)conductsthetechnicalreviewof
a proposalwhile in the Stockholm Convention the POPs Review
Committee(POPRC)undertakesthiswork.

Inbothagreements,indicativevaluesorscreeningcriteriaare
included that must be addressed in the proposal in order to
demonstrate that the candidate substance possesses the basic
properties of aPOP. It is important here to note, however, that
thereisalwaysascientificsurrogateforaparticularproperty.This
feature provides an illustration of a mechanism used by
negotiatorstoensurethattheagreementswouldnotbefrozenby
outdated scientific knowledge. For example, at the time of
negotiation, itwas considered that only substanceswith a high
lipid (and low water) solubility would be capable of significant
biomagnification. Therefore, a log Kow (octanol–water partition
coefficient)wasusedasanappropriateindicativevalueorcriterion
to suggest that a substancemay be a POP. However, since the
negotiations of the agreements, poly– and perfluorinated
compounds(PFCs)havebeenfoundtobeubiquitous intheArctic
environment and to biomagnify. These substances would not
“qualify”asPOPsusing the logKowcriterionbut theability touse
the surrogate of “monitoring information evidence of
bioaccumulation” (Stockholm) or “other factors” (POPs Protocol)
enable this family of substances to be considered under both
agreements.

InthePOPsProtocol,thePartyorPartiesthataresubmittinga
proposalmustalsoprovideallof the information that is required
to complywithEBDecision1998/2, thusenabling theTFPOPs to
complete a full technical review of the proposal without any
furtherelaborationofit.Incontrast,intheStockholmConvention,
theproposingPartyorParties areonly responsible forproviding
information relating to the screening criteria, together with
statementsonsuchmattersasreasonsforconcern,andtheneed
for global action. Once the POPRC has applied the Convention
AnnexD screening criteria, andmade a positive evaluation, it is
responsible for gathering information relevant to Convention
Annex E (to develop a risk profile) and Convention Annex F (to
develop a risk management evaluation). The POPRC makes
evaluations between these last two steps and then makes
recommendations to the Conference of the Parties (COP) on
whether or not the substance should be controlled under the
Convention.

It is important to be aware of the mechanistic details
describedabovebecausetheyspelloutexactlyhowscienceenters
intotheprocessofproposinga“new”substanceforcontrolunder
the agreements, and set out the rules for the review of such
proposals. The main differences between the Stockholm and
Protocol processes lie not in what is done, or what scientific
informationwillbeneededbuthowitisdone,bywhom,andover
what timeframe. In both agreements, exactlywhat is needed is
prescribedintheArticles,AnnexesandDecisionscitedabove.

Both of the two POPs agreements also include provisions
enabling the Parties to periodically review their effectiveness
(Article16oftheStockholmConventionandArticle10ofthePOPs
Protocol). This requirement provides the third doorway into the
decision–makingprocessesoftheagreements.Theobjectiveofthe
Stockholm Convention is to protect human health and the
environmentfromPOPs.Therefore,anevaluationofeffectiveness
requires a comprehensivemultidisciplinary reviewof the current
stateofknowledgeofsuchmattersas;whethertheenvironmental
levels of POPs are being reduced or eliminated; and, on the
environmental transportation processes that move POPs from
their source to receptor environments. To better facilitate the
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collectionofgloballycomparable information,aglobalmonitoring
planhasbeenestablishedundertheConvention.Oneofthemost
important elements of this program has been the arrangement
madetoestablishaglobalnetworkofcost–effectivepassivePOPs
airsamplers.Theperiodicreportsarepreparedonaregionalbasis
byRegionalOrganizationGroupsandaconsolidationisthenmade
to provide a global synthesis. Full details of the procedure are
available on theweb site of the Convention.Under the CLRTAP
Protocoltheonlyreviewof“sufficiencyandeffectiveness”thathas
sofarbeenundertakenwaspreparedbytheTFPOPsandthework
reliedheavilyonotherassessmentssuchasthosepreparedbythe
Arctic Monitoring and Assessment Program (AMAP) and the
European Environment Agency. Both processes provide the
agreementswith amechanism for their decisionmaking bodies
(theEBinthecaseoftheProtocol)andtheCOPinthecaseofthe
StockholmConvention)tobeapprisedofimportantdevelopments
insciencethatarenotrelatedspecificallytotheprocessofadding
newchemicals.

Ofparticularrelevancetothesubjectareaofthis journalwill
be theneedofbothagreements tobetterunderstandhowPOPs
move in theatmosphere,andpartitionbetween theatmosphere
and the terrestrial and aquatic environments. A major
organizationaldevelopmenttofacilitatetheinterpretationofsuch
workhasbeentheestablishmentoftheTaskForceonHemispheric
TransportofAirPollution (TFHTAP)under theCLRTAP.Their first
reports related to POPs were published in 2010 and provided
succinct insight into the types of policy relevant science that is
neededandcanbedeliveredtomaintainawell functioningPOPs
ProtocolandStockholmConvention.A recentnew imperative for
this information is the realization that climate change is already
impactinguponthesedynamics.

TheTFHTAPreportsalso illustrate themosteffectiveway in
which scientific information can be absorbed into MEAs. An
isolatedjournalpaperisunlikelytofinditswayrapidlythroughone
ofthe“doors”identifiedabove.However,researchandmonitoring
results that have been integrated into a comprehensive
multidisciplinaryassessment(suchasthoseconductedbyAMAPor
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under TF HTAP) generally find quick access to decision–making
withintheagreements.Thereareanumberofreasonsforthis,but
the most important is that such programs have usually been
consciously established by the agreements, or have been
recognizedby them toprovidea conduit tobringpolicy relevant
science into appropriate environmental and pollutant
management regimes. An outstanding example of this has been
the roleplayedby the reportspreparedbyAMAP inestablishing
the need for both agreements and for providing monitoring
information for the effectiveness evaluation and substance
additionprocesses.

WhenthePOPsProtocolandtheStockholmConventionwere
undernegotiation, thecommonbutnotuniversalbeliefwas that
over time the total number of substances controlled under the
agreementsmightperhapsreachtwenty.Thosewhobelievedina
largernumberwereintheminoritybutnowbothagreementsare
movingbeyond20.Severalestimateshavebeenmadeto indicate
thepotentialnumberofcurrentusesubstancesthatmaybefuture
candidatesforcontrolundertheagreements,someofwhich(such
as the one included in this special issue) indicate a continued
failure of substance registration processes to effectively take
accountofthecombinedcharacteristicsofpersistence,propensity
for long–range environmental transport, biomagnification and
toxicity.

There ismuch tobedone and thedevotionof this issue to
science in support of the agreements is very timely. The papers
presented inthefollowingpagesarerepresentativeofexactlythe
broadsweepof topics required tosupport the twoexistingPOPs
MEAs.Theydealwithsuchissuesas:source–receptorrelationships
and processes; atmospheric transport processes and their
associated monitoring technologies; partitioning dynamics
betweenenvironmentalmedia; trends inenvironmental levelsof
“legacy” and “new” POPs; and, the potential influence and
significance of climate change on the environmental behavior of
POPs. Scientific advances in these issues are vital to ensure that
the POPs Protocol and Stockholm Convention remain healthy,
vibrantandabletoevolvetomeetthechallengesahead.

